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Page Figure S1 S2 Figure S2 S3 Figure S3 S4 Table S1 S4 Figure S1 . Heating to 700 K of pHLIP does not lead to cis conformations in the peptide backbone.
After heating pHLIP to 700 K to denature the peptide, the dihedral angle of the peptide backbone (ω) was calculated to ensure that isomerization from trans to cis (a non-natural conformation for peptides) had not taken place. All residues in pHLIP remained in the trans conformation (i.e., +/-180 deg). Figure S2 . pHLIP samples multiple secondary structures in solution. A) Titration of interior acidic residues in pHLIP leads to an increase in sampling of β-strand-like backbone conformations. This is most striking when both D14 and D25 are protonated (D14/D25), leading to increased populations of β-strand conformations. An overlay of the allowed regions in the Ramachandran plot is shown for the deprotonated wild-type pHLIP (WT). B) Point mutations can also favor β-sheet-like conformations. Interestingly, the P20G mutation, which leads to increased helical formation of pHLIP in state II(1), has noticeable sampling of β-sheet conformations. Even when an extra negative charge is introduced by the Gla mutation (-2 instead of -1), the distribution of distances from R11 remains > 15 Å.Black: distances for wt-pHLIP; red: corresponding distance for D14Gla; blue: corresponding distance for D14Gla/D25Aad.B) The negatively-charged sidechain at position 25 in pHLIP does not form a salt bridge with the positively-charged sidechain of R11, except in the D14Gla/D25Aad double mutant.The major distribution of R11-D25Aad interactions for the double-mutant are for a salt bridge.Black: distances for wtpHLIP; red: corresponding distance for D25Aad; blue: corresponding distance for D14Gla/D25Aad. 
